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1020000058296 %^ %}^]-: 2003/10/28 

^-ii ^*5*>^ ^cl-^]3L7f 4i7fl- :^-B-5->Jl, i^f^>J>A}-s. ^4^0.5. <>i^i^ ^ oi 

.zvz|- <?]^(cll,d2), #^(fl,f2), ^-^ ^v]/#^ 'a-^}(el,e2)l- 7\:i\ -^7]]2] spj- 

AicH 1^1-71 (WSC1,WSC2)^, ^}^}^] <?J?^](gl,g2), t-^ ^•7l-(hl,h2)l- 71-^ ^71]^] ^^^-^^ 

?Klsol,Iso2)3]-, 4Z1- ^l-q-o] <y?a(al,a2), #^(cl,c2), SJ/#?^ ^-^Hbl ,b2)« 7}-^ ^7)]^] 
-y- ^1-l5flolE-](Cirl,Cir2)5]-, ^-t'^. ^oHV*|-«o> ^^"^^1- ^l^^'t-?- ^cf^-s^H 

^^f^^H *2f/<^l]H ^«5aJ-^V^iiL #§^5>-^r cf^/^4^t 

7] n-^-^ '^4^}7] iE>- o]s.s] ^^o.^ <5l^c>^^ ^Zy^ 4ix}(l2)l- ±^*> 

^ 2 

rr.4?]:<a ^7-} i:l-^Sl-7l, ^^^^Vn). i^- m]-^^o]^] ^ ^^^«^i4, ^-^^t^^-^l^ ^J-^#7l , 

%^^7l. olH^Al^ 7^t^7l 
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^^0000058296 #^ 'U^}- 2003/10/28 

{Band-split bidirectional add/drop multiplexer and amplifier module with common mid-stage 
dev i ces } 

i= 3^ £ 2-g: ^>a*Hxr 3}^^^^^ 1^71^1 #^«r^l1 4# ^^^Si^li:^. 

10 : 51S1-^<1 c}-6-S)-7l 12 : ^^t]"^ 

Cirl,Cir2,Cir3 : % ^il-e)I<^lEi 
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1020000058296 %:^ 2003/10/28 

I so 1 , 1 so2 , 1 so3 , 1 so4 , 1 so5 , 1 so6 : ^ 
0BPF1,0BPF2 : tfl^-f-a]- 
SB0A1,SB0A2 : '-^^^^-y] 
U0A1,U0A2 : 

WSC1,WSC2,WSC3,WSC4 : 4^^-^^ 113-7) 

^s. ^^^\&7} ^-^v^- ^-^s-fji, 4^-tiu>i- ^-l^fl-S- 4^ 9X 

^^1-^ ^jJi-S- -^/n^^l t ^ SX^P-'^ -^-^^j-^ ^^^^4 ^51^^^ i-.!!^ 

^-a- Tb/s <:>]^J-^S ^7]-A]^ 
<19> W^]°oK ring network)^ ^1^ (mesh)^ ^ ^%^^"oHl wl^fl v]^^ ^^cj-*]- 

-Vl- %-f^"o\ 47V&1-S] Sj-^^^l- A>-g-^]-^ ^J-^AIUJ-O] 014. 
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1020000058296 %^ <U^}- 2003/10/28 

^] ^7] %*^^o^^ N(N-l)/27ll^ 4^^<='l i^SlHS 4^71 «c^«oH^ 

^S-^-^^J-^ ^"o^-^^ <^l-§- 4Hfl^j£ -^^^^^1^ 

^J-^fl cflu] (protect ion)-§- %^^-tS-7]- ^^^j-HJ?, 27VE1-S] ^]-g-5]-Tr "^^^^^ W'bl 

<2-l> S <y^«)-*t_o^ ^^^^^^ ^WoH^ <^ll£L/£lf- 4^^51-71 7> ^Asj-Hi?. 2 

hD^-^I <^ll^/i2-i- 4^5}-7l7l- ^-7£lfe ^^o] o^4. 

e]7l ^]3fl 27f?^'-s1 ^J-^^frl- <^l-8-*l-^ ^a^^oHi^ W^^c^'^l ^1 7S<^1 

<26> ole^^V 27|-tl-S] ^-^j^^- A}-g-$f^ <y:Hj.^l: ^Vtg ^Ajtg-ol] 21^]"*} <^l]^L/^-S- 4^3^-7] 7} 



E-Koptical circulator)^ ^fll^V^^^fsi ^)1^.44 lE^-i-i- Af-g-^]-^ 
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1020000058296 #^ 'U^}- 2003/10/28 

<27> o]B]is]- c^^l^ ^4*]-7l N X N Cl-^- 51-711- <L}-^*V 

%t ofln/ns. ii^o] ;<flo>Eio^-^ 1998-0063, ^^Sl i^^J : ^Vufo^ 

4^^^71(10)1- Aj-^^l-^ t}l<^^l}-tij-Ai( band-split) '^o^^o'-"^^ '^B-^-/^l- W^7l alr^l 
'^I'^l^. 

-fr t:l]'^<^l ^1 ^1^1-51^- c]1 ^-g- Aio._?_ Hfl^l^ ^l-^^i::}. 

<29> Aj-7] o|lH/Hi- -3--^47l SL^oll --7]lo] oj:,^-^!: ^^^^7] 

(SBOA( Single-stage Bidirectional Optical Ampl if ier)l,SB0A2)-^r 

back scattering)<^14 itT^f^l ^J-uVAKopt ical reflect ion)°ll cf^^iAXmuU iple 

reflection)<^l ^g--<0s4 ^sl-7|- ^e)l5il-^i- cfl , Si 1^1 ^^=^0^%^ ^fli^i/jiis. <^]^]^ 4 

<3i> aj- «j-to_S ^«|sl-ir ^3-^J:^§'L> -^^Aj^UK^^cfl^), 4^ 

4-2].^ ^]-^§]-^(^]-^cfl^) ^^^-g- 7]-:^]jL 9X^^, "^^s. 

<^-ji]- x>c+i:^]Qao-i u}u}]<y ^7)]o) t^l<>]:i-a]- ^E^OBPFl ,0BPF2)4- "^^^oH^^-S ^m^l^ 



5^/^,1]-^1-^ ^71] 2^ -3- ^M-5ll4EKCirl. Cir2)* A).^-^-]-a^ r}^- ti]-A}i^o^ <>^^]1-|}- 
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n)2ooooor)<s29() 



iv'^ 2003/10/29 



<5ixll-6f7l SM«V -r-'^l: -^O] Al.4)..Vlolot: ^-CK 

^^^^ii-S] M^o'-a- ^Itl- -r^-^-^--rr ^^'^Ky.^^- ^c}-'y^'l- (Dispersion Compensat ing 

Fibcr)7f. ^^^^-7]^] ol---f^- Tgcj-sfsl-y] ^1^- ^'j^L^s)- ^lti7HGain Flatlenin^? 

Filter), ^^^^-^■y] v-^ii- ^nn^yy] ^-^ -r'?i-^.^-;--9--o-4-/l ^I^-^1171 ^.hUASF 

Re j ec t i on Fill er ) 7} cfl J£ o_ Af ^- ^ u]- . 

"l-'i- ^'3?H-}7l, %^^7] ?]Tr47-l ^^^Il5]i?_.A -S-xll 

^iVil^ch 4-§-sl]<^]^ IF 1^1 «llJi/>i# iL-R'^lA^-;:- cH^^uui-oi] 9] -^ Ai.ti^l 

o): S-K,L ololl o]-5l| A,} MA}- oj^^i. Hj^.o] ^7^«|->^ |^:..l)xJol ol5ri4. 

-Lr!-^J-A^| i^-t!!r2l- -0-^-7] 5f^eVsf7|, -^-^-^^l fl-^-A]^ ¥! ^1 -0^1 .^-^FtV -tx)-4si- .^vg- 



;i2-y 



1020000058296 



^a^]-: 2003/10/28 



7^9] ^A]^t]]o]t]$^^ -7]]£l SHHi^-l ^13-713]-, ^711^1 ^-^^^ ^^fl" 

7l ^ci, Y^-i: ^^ll^->7l ^-v].o] Af-g-slcf. 



<39> 



<'10> 



-If- #^^^1 t^l^-S-^^'L^^ ^fl-^-/^-f- ^-^^7]^ ^-W^ N X N £4^1 '47} 



q-f^2}-7l(10), ^/fls] ig- Mi^eflolEi(Cirl,Cir2), ^/fl^.] iif^V^iBJi ^^7l (WSC1,WSC2) , -^F-7ll 



^^-7] N X N £4^1 ^7} c]-^§].7l(io)ir fold-back) ^^S. <a^5li^ 4^^"^^ 
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1020000058296 %^ <|1>^>: 2003/10/28 

<«> ^1-71 lif^V^EH ;it}-:^l(WSCl,WSC2)2f % ^1€e1lc>lEi (Cirl,Cir2)^ ^*S^->^ 

(dl,d2). #s1(fl,f2), ^-i- ^V#^] t>^}(el,e2)l- 7]-^ -^yflal 4^><d^^ ^^7] (WSCl , WSC2) 
^, 2|z]- <y3l(gl.g2), t-^ ^7>(hl,h2)« 7>^ -^-71121 -3-'a^1^^(Isol,Iso2)4, A'A 

t}i-}o] <as](al.a2), #^(cl,c2). ^V#^ ^Ir^^Xbl ,b2)» 7}^ -^71]^] % ^^z]]o]B\ 
(CirI,Cir2)i^-, ^HV^K^ ^^^-^S ^l-^J-tS. ^Ocf^^j-c^ ^^1--^ 4^Vo) :g.Ai 

'^l 4^^-^. -^3l-/<^l]= ^-«il«oH^-^5. ^m^] N X N £3r]-^<i ^7]- 

<'i5> II o^^^ 5)HVAiH« ^t^7l(WSCl,WSC2)^l ^7Kfl,f2)^ ^J-7l ^11-efl«lEi 

(Cirl.Cir2)^ ^ ^7V(al .a2)<^l1 <?^l5lJl, ^Rl"^^^ ^^^7] (WSCl.WSC2)2l ^ ^7]- 

(cll.d2)T:- ^J-7l -^^%t:^(Isol,Iso2)^1 #5:1 ^7Khl.h2)<^l ^0^7] 
(Isol,Iso2)Sl ^J^]-(gl,g2)^- 4^7] N X N ii^V^'i cf-^ 2}- 7] (10)2.] t-^c4-p^]-oil 

4^71 ^g-^l-te11olEi(Cirl,Cir2)2] #5^^^1-(cl,c2)^' ^j-^l N x N HH]-3j.<g ^;^]. 

/41-t -<a^€- ^ll^^fji, M)-tcfl^lBi(cirl.Cir2)2] ^j/#^ ^7f(bl,b2)^ ^1-71 

:t7}(12)2l <^g/#?^, tV7Hl ^[21 oq-^5l4. 
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1020000058296 ^^]-: 2003/10/28 

<4G> ^y] - 7]]o^ s]■^J:■^d^ €?|7l(WSCl,WSC2)^] ^-g- ''^/^^ '^3:^Kel.e2)<^l ^^^«J^<^1 ^ 

JL -^Ajoi] ^ la--- <y:uj.^v 2j-^s-7i(SB0Al, SB0A2) 

^o^7l ^'-7^9] ^1l-e1lolEi(Cirl,Cir2)2] #^1 'a^f(cl,c2)s]- Aj-y] N ^sj-sa-'fi ^;^]- 
y]^ ^xfAH^l ^Vty-^t %^^7l(U0Al. U0A2)1- ^7]-%>- ^ S^u}. 

<48> £ 2lr: ^- 'g-^^l ^ll^A]<^lo]l ic}^ o^w^^^ ^ll£L/iZL# 2j-^^7l JE.^* 16 X 16 

1 41 4 rff- 2^7] (10)1- c>l^*f^ ^^tt "^1-1- '-m^flJl SX^ 51-^-^1 ^1*5 

<49> £ 2<:>11A-1 3]-4o]]A^ ^^o.3L ;jl«a^>^ 5-f%>Al^-V. ^Hj^fl u}-- 3^--^7l(SB0Al) 

'^l^i ^^^11 ^%^7l(WSCl)2|- % ^1l-eilolEi(Cirl)l- ^^Vc^- 

:^_Al-(12)S- <?JS]^u|_ 

<5o> 4,;^K12)1- -^31-*}- ^^d^ll % ^1l-eflolE^(Cir2)€- -^^ft!: ^^i^^ll 

'^''^^} ^^f^^7l(U0Al, (Unidirectional Optical Amplifier 1))^]^^ ^^^1^ £^^1-^1 ^ 
'^s]-7](l0)^ 2«i ^^^cf. 

<5i> -<?-^=. 2tH '=i-4^1 iJ^^ ^H^^^TT ^^^^-s]^] ^K^^s. c]-^2|-7i(io) 

^] ^H^r l,2,3,4,5,6,7«i ^:^K^ ^q-zv ^S^^c]-. 
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1020000058296 ^-^>-- 2003/10/28 

<52> -^^^^-n^. ^\s.^<4^] 5B»?L^J=<^l1^i ^^sH<^> "t 1^ ^-f^m 



10 



,ll,12,13,14,15«i 'A^-^ ^?1(fold-back)€c]-. 



<53> '^t 



H.^^ ^5.5]- -tl^fe H5>^<i 4f^5l-7l(10)Sl 51-^ 9«1 ^^>-l- 



<54> p_j43].<g :^x> C}-^S]-7l(10)S l^A] oj^IEl7iu} ofl^^ <0^#-^ ff-^m^i ^^V 

^-S\7]{lQ)o\] U]-^^5]-Elc>l IQHl T^T^K?- ^, ¥^^11 ^ ^ ( I So2 ) 3?)- ^^1^ 

(12)^- 

'fl-'^o^^t J^#^7l(U0A2)<^lAi ^^^'i 2j;^> cff^ 21-71(10)^ 8«1 ^^Hl "^d^^ 



<57> 3\-^- 8»i '5}:7cl-<^1] ^^^HJJC^ '^^■^'^^'^ 4^1-^151 -£4^^ 2] 4 c}^s}-7l(l( 

2] 3.4,5,6,7,8,9«i ^]:^>5. z]-?-]- 

<58> 0^t::]-^^|.s| Alj^_^Ol]A-^ «fll^ii-.^<^lA-] ^-AlSlc>|0]: ^ Als:^ O.^ ^^j-S] ^-f^^5j 



11, 12,13,14,15, leiJi ^i^l-S. 4^1 fold-back) 
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1020000058296 %-^ <q7.}: 2003/10/28 

^21-71(10)^1 uff^s^-slo] 3]-^ i6ui ^7\s. , >jl«i^ll ^^^%t^(Isol)4 di'^.^^ 

^.tJ-7l(WSCl)# a^^^ij '^j^tij-^i: 3g-^s.7|(sB0Al)ollAi -^^^ ^, 

<6i> ^1-^^. afsf ^l-o] ;<1ll^AHloilA^ Jg-oj^ ^^V^ i^Kl2)l: ^oH>^J:4 ^H^^^^V ;gfr 

^ji. o]oi] o]sfl 2^ yj-fi-?- ^£^1 -t^^^ 4i;^>l- ^>-g-*]-^ ^-^^1 wl«]] -^?]- 

<G2> ^]i^A]«l1o1]A^ Af-g-Sl c]-^ cy:V3^1-tg: i3-^#7l(SB0Al.SB0A2)^ ^J-^j-^^ ^'^l 

"t^^slxr ^^-g- il^^s^fi^. <y^t:|^>%i^A^ ^^i^l-^ s-}%HiJi2l- ^i-^t-ilsl- -^^Hl ^^-<^1 ^- 

<63> Aj-Aj-y] ci-wj-^^v ^J-^^-7l(U0Al,U0A2)^ ^-^1 ^^<5l e ^ly^ ^-^} 

(12)1- Af-g-^v ;g 0.0,] ^^-p. iiAj-^i-^ til, 'a^^S-^t ^j-^-^-7l(SB0Al,SB0A2)2^-^ 

^al ?i^s.l-b ^^Aijru>A. ^^s>ji cf^ »g-%to,5. ^^.-51^ -l^^fe ^1-^W. 

<64> c^.^ <y:«j.^t i3-^^^7l(SBOAl,SB0A2)2l- f^^7l (U0A1,U0A2)^ a>£^ll 

^7l(semiconclutor optical amplifier), °ll^^(Er), #ell^l^t^ll-(Pr) , -if-(Tm) ^l^t> 
4^- s]^rr^7} %^^-?r ^#7l, el-^L>( Raman) ^^^^7l f^oflA] o^i:^ ^Kfolr}. 
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1020000058296 %^ '^a}: 2003/10/28 

<r.5> Aj-7l sH^^i^ ^13-71 (WSCl,WSC2)Tr £ 3<^11 ti>sq- :il-ol 4xVo] A-^^ €\-M. ufl^o]] 

t]lSL^<y <^lSxr 4^^1-71 (wavelength division mult iplexer)* 1- -1^ SX^ 

<6G> irfxVA-iE!] l^'-7l(WSCl,WSC2)^ ^'^i^^ ^^^^ 7}^]y]] 4^^^^ ^^7l(WSCl HL^ 

WSC2)1- S. 4<^lA-] ^<|-^l-eflo]E-l(Cir3)2]- -^7]]Sl c]] ^^f-sl-^E^ (OBPFl ,0BPF2)3l ^ 

<67> o] Af-g-sl^- u}]^f-3l-^E](0BPF1.0BPF2)^ -g-4c^l^3]- xl-cj-cfl-^o] A-]^ tLVcHo]cf. 

<68> Ai.7j aj-xVAiEfl ^.^7l(WSCl Hife WSC2)^ ^Kfo] oi^((j3)_ t-i^(f3), 'a/*^ 

^^Ke3)l- 7}^ *K1-^] %^t-sfl^lti(Cir3)5^-, *>u)-o] o]E^(ji), ^^>(kl)# ^ 

^^^^^t ^3l-^]7lJl 4-^- T£i-x>u^]^o^ ^^yj:^ ^V^i-^-l-^ tH^^^^E^OBPFl) 
^. ^-Kl-^l 'l\nC}2), t'^ t^^]-(k2)l- 7^1^ ^7] cfl^-f-2f^t|(0BPFl)s|- ^ ^V^cfl^ 

^1 HOrcll^l cH<^:^ai]-^E-](0BPF2)S -Y^^Ejo], ^M-2fl ^1 (Ci r3)^l #^ ^^f(f3)-ir 

7] cH<^-S-jzf^E](0BPFl)5l c^-x>(ji)oil <a:i5]ji, ^V7l ^- A<ll-cflo] e-] (Cir3)^1 ^ ^S:^} 

(d3)^ ^i-7l i:fl<2^-i-4^E-1(0BPF2)5l ?i:4(k2)^1 

<t>9> £ 5 ^ 6^- i-- 25] <y=wJ-5^ <^11^/H.^ %^^-7l S-^oilA^ c]-^'L>4^ ¥^1- 

(crosstalk)''!! sl'^}- ^^tfl^j-si ^^-(relative intensity noise)^] ^Sl- £^1*1- 

7j-^S->7ll *]-7] ^*}c^ ^f^^l^i ^^S^l-^ ^H'^^S^ *V 2]-^Hl CllsflA-ln]. ^Aj^V ^1 

<70> Cc]7]ollA^ R^-V_ OjHj-S^ OflH/.^!- %^-^-7] ^J/#^ ^^KH-^-l -^^^*): 

o.^] %uv^]-g:-a- ^m^i^, elliasfl*^! ^^^^1% S.^^^. 
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1020000058296 'U^}- 2003/10/28 

<71> £ 20)1 A] ^^^^V ^l-i:fl7j-T£ ^^7].^] ^El]7l- oli^ uf. ^^i^fl ^tlU'y^IL ^ 

^-Qr IZ. 50]] ^<^1 til-^ ^o] oj:uj.*j: o||c/^s. :^J-s^,7] 2.1: -f^^ll 9^1^ 

(SB0A2)<^]1A-1 s]-^l-AjfV) 4tg.7](wsc2)<^lAi if5]-S ^ =cJ-^]l:eflolEi(Cir2)l- 7-]^, 

-5^?]-^(l2) ^^-^l^i ^^^^i 142^- y> 

<73> o] ^Si.oijA^ ^^i:)]7j-5L 4^c]-^^] lt]-7l(WSC2)<^ll^i ^^ifl 

(at tenuat ion)-S'^. 

(U0A2)# 7]^ ism-l 2]^} c}?-^7l(10)^] a^^i ^x}^ 10>^ ¥ 

<76> O] ^^^o]]A] -y-C|]7j-Sl Silf^'S ^-^-SJt7]ilO)<^]^] 

<77> o]S{ 7^:0] ^ i|}-uJol] n:}..g. o^u^^^ ofln^/n^S. 2j-^-^-7] S-^-o^lA^S] ^1-tfl7j-H 

^1 ^^1- cf^2]-7l(10) ^t]-7l(WSCl,WSC2)<^l^i ^^4^]'^], ""^^J:*^ 

el- ^-^VJi^i- eDiasll^l ^^^Ir^f^f e -??V^ 4i^Kl2)-l A>-g-^]-u-1 e}-H 
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^7]- 4-6-51-71(10)1- #?VTa- i^>(l2)-l- ^3l-*>7ll 

<79> £ 5, H 6^ £ 2^ 4>-nH7j-r: u]-i=]-ufl ^ o] o)- j£ 70] o^Vwj-Sj ^J-^^7] alrofl 

<80> Vf h^ ^ 5^ 5: gall o]^ ^j-t:fl7j-J£ 5L 2oll A>-g-€ ^ch^l 

(Cirl,Cir2)l- ^-^^ *}7l]2] 5i]-^l->aEii ^^7l(WSC3,WSC4)i4 2711^1 

((Iso3,rso4),(Iso5,Iso6))-?-^ tH^fl*l-<^ ^lA' t= 9X^ ^A^^- S. 8^ ol^^- 

;^]l3^Alo^lol4 

<8i> ^_ c ^-^l^eflolEKCirl)^ 5-1-4^ i^l-^J-^^ ^^7l(WSC3)2l- -^7llii] %^ 

11=^V(Iso3,Iso4)i^^, -^f-KH^ll ^j- «il-eflolEKCir2)^ ^}^\^ 2]-^J-a|em ;i^7l(WSC4)^ -^71]^ 
%^%ti4(iso5,Iso6)^S. c^l^^ls]ol, ojoi] o]§|] ^^^ci- ^4(12)^1 tJlAfofl c] gfl aj-^^s]^ ^j-c}] 

<82> £ 5 ^ £ 6<^1 't^J^ll- ^j-cH^J-si ^^o] 4^oHi^^ ^1J-7KWSC3,WSC4)^1 Sls]] 

<83> Aj-7] ^]-^J-A|En ^.^7l(WSC3,WSC4)ir H 2 s^Ki^ ^^7l(WSCl ,WSC2)Sl ^ 
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^y--^ ^IVl ^]^^ S. 3ofl ti]-^- ^S^^ ^^^-g- 7>^ sl^j- ^-§1- 4 

# £4<>ll iltl ^i-o] sj-ufsl ^^^11-eflolEKCir3)2]- ^71]^] ci^<^^-^^_ 

Ei(0FBFl,0PBF2)^- ^-^-^ ^- 51^. 

<85> -S-ti^^] ^ll^Alc^l HL-^ ^12'^AHl'^l^iTr 16 X 16 i^Lsf^^ ^^V Af-g-^Vc^ 

<86> N X N 5^4^^ -A:^} c}^s]-7l* Af-g-^v 7^^, no] ^i-^^^ z> 

<87> ^j-ii^, ^^^r^o] ,^li^A]c^l, ^12^A1<^1 HirJ- ^113^^1 <:^lo)] irf^ <:']lil/:^# 

^ij <=J^(free spectral range)^! ^j^ti)] ^'^l^ -?^7]-S ^i^^rj-o^ o]]^/c^*v ^ 

-;r %^^7} -^-^Vc-V :t^Kl2)-i- ^-.S-^fP-S. W^^o^^l ^<=>1^^]- ^B'^ -rl- -^^^ 

^l«S*Hv ^^^Jl7f ^l}^ 4^^X12) 1-IH1A-] 'y--«j-^):0.^ AleJ^fHS ^nj-Ajfr^ ^ 
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<90> 



atl- ^^^-^1 ^tUj-Tg: 0])C/^^ ^^^71 al-OllA^^ ^-^^ ^J-^a-R-, ^J^-@-^> i 



<91> 



<92> 



o] Aj-o]] A] s]- ^>oi ^ t^^t^oi] ^vuj-o^ N X N :£4^'i 



o 



7] ^]^- ^i^^S\7], %^^■7] ^^4y] ^-S] ^^7^r^ i,-X\-^ JL^^^_^ ^-§-^ ^ ^Ji 
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[■-^-7--^ 11 

44 BTf^-o] ^^(dl.cl2), #^(fl,f2), 'y/*?^ ^3rxf(el,e2)'l- 7]-;^ ^7]]2] sf^ 

^ 7] ( WSCI , WSC2 ) ^ , 

'A-'A 5fu}o^ ^l?^(gl,g2), #?] cf4(hl,h2)l- 7}-^ ^7^9] -3-t>%1^^(Isol,Iso2)4, 
z]-4 ^l-ufo^ oj?^(al,a2), t-S](cl,c2). <y/#^ tV4(bl,b2)€r 7)-^ ^7]]^ ^^efl 
<^lE^(Cirl,Cir2)a)-, 

sK^^^l- ^oHV^K^i^ ^J-^SLl- s]-4^s. ^i:ff^*fo-:i ^^1-^ 44^] ^^^1- ^ 

4-g- '2i^11*>7l ^*}: SL>r ol€-Sl ^^AS 4i;^}(12)l- SL^^^ 

A>7] iT^^A-I^H ^^7l(WSCl,WSC2)Sl %-^ ^■A}(flJ2)'^S ^^7] % 

(Cirl.Cir2)^] %]^ ii>^>(al ,a2)<^l ^^s^iL, 

^o'-7l 44^1 ^tl-7l(WSCl,WSC2)^ ^4(dl,d2)^ ^j-7l ^^t>«^^(Isol,Iso2)^ # 

^] ^•4(hl,h2)oll 
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^J-^^7-}o]] o^^sjcH ^j-7l ^j^'iv-^^: 4^-/^ci.^ ^-^^s. ^]--5J:/^oHi= 

AV7I ^1^c11<^lEKCirl,Ci2)^ ^t]/#^ ^^f(bl.b2)^ ^0^7] ^^Vt^" ±.Ml2)2] <^/# 

-i- 4'^ Si- 7]. 

21 

z]-z]- 5:1-1^-5] S^B^(dl,d2), #?^(fl,f2), ^-g- ^^Kel.e2)-1- 7>^ ^y^s] 3x\^^ 

A-iuji ^t]'7l(WSCl.WSC2)2l-. 

zvzv <ys^(gi,g2), #^ ^^>(hl,h2)l- 7f^l ^7]]9] ^^^•t^(Isol,Iso2)4. 

z]-zv 'i]?5^(al,a2), t-^(cl,c2). ^/#^ ^^>(bl,b2)l- 7)-^l ^7flsl ^^^]] 

olH.i(Cirl,Cir2)^]-, 

4^^^%^ ^HV*]--^^ ffl-^J-^S. ^e>^ SH1-^1 51 

^^7] 5I]-^J-A;1^ 1-^1-71 (WSC1,WSC2)^ '^i^fCcll .d2)^ '^>7] -3" Ml^Cllo]^) 

CCirl,Cir2)2^ '^^r^fCcl , c2)<^l ^,^^5]^, 
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11-71 af^l-^^ ^^7l(WSCl,WSC2)sl %^ c>;^]-(fl,f2)-e ^^y] ^J-^%1^?]:(Isol,Iso2)^1 %] 

^J-7l ^i-tV-t^t(Isol,Iso2)^] ^7Khl,h2)Tr ^J-7l ^^^^-^^ cf^/^cf^^ ^c^-^ oi ^ 

-a-^Hl ^I5]c>l ^1-71 ^J^Hj-^t ^^/-^t:]-^ ^l-^a-^S. i^^s!-^ ^f^V^oH^ ^l^-*>Ji, 

^cl-7] ^J- M|^eflo)El(Cirl,Cir2)sl ^ ^;^l-(al,a2)^ 4^-^^ ^K^^S ^ ^H^^-^* 

^o^7l ^J- ^l-e11olEKCirl.Ci2)^ '^J/*"^ ^^>(bl,b2)fe ^oi-7l #^V^ 4i;^>(12)^ 

1- 4-f-5>7l. 

^o1-7-«J- 1 Str 2<^11 ^o^W^Kl^ ^^^^7> 

t> ^-7]-(l2)l- A^5i wVtfl -f52f^^ ^^i^i?- ^-^-^l-fe cll^^^-t-^J- 

7l. 

51 

^l^L- ^4 ^^-5)-7l(10)^ -I^-f] i^H^ ^ms] ^^^«]]nV3. ^o^^ ill-^^-ir'^l 
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1 SE-ir 2<>11 Sl^^l^i. ^j-^i-tefl°lEi(Cirl,Cir2)~ 4^^-^^^ ^^7] 

(WX3,WSC4)sf ^^•^*j=^((Iso3,Iso4),(iso5,Isofi))o.3L -7^^^^ ^^^V^^ixVl- 

(WSCl.WSC2,WSC3,WSC4)fe 4^5)-7l<y ^^iJlS ^Vb ^^^^i-^^^^Vl- ^ 

(WSC1,WSC2.1VSC3,WSC4)^- ^'K]-^ ^^^(013), #^(f3), ^/t"^ Ta:4(e3)# 7}^ ^^^^ 
efl<5lEi(Cir3)2]-, 

^j-uf^l ^^(jl), #^ ^^>(kl)# 7M^ ^-^J 3j].;^Vcfl^o] s^A]^.^ :^4Al7lJi 

AVy] M]f-eflolE^(Cir3)s^ ^^Kf3)-b ^^7] cfl ^ :f-jil-^E-] (OBPFl)s:| <?j ^ 

'^ll^]:!!, -^1-71 ^-ll-ellolHiCCirS)^ ^^l-(d3)^ ^l-7l c}]QJ^3|.^e^ (0BPF2)^ 
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-i- ^'^^7\. 

zvz| sV^-o] oi^(dl,d2), #^(fl,f2). ^--g- <y/t-^ ^^Kel,e2)l- 7M ^^^H^ 

^hM :^/^7l(WSCl,WSC2)4, 

z]-z|- ^>u]-s^ 9j^(gl.g2), ^;^Khl.h2)€- 7>^ ^7112] ?^^%t2]-(isol,Iso2)4, 

4^ 6->i4£l S^§j(al,a2), #^(cl,c2), <a/#^ ^;^}(bl,b2)# 71-^ ^7^9] % 

«lE^(Cirl,Cir2)^, 

^WS. -^HV^V^^ ^J-^^l- ^^^ti^ ^^^^V^ ^-'^^^ 

<>^;^ll*]-7l ^fV iM>r ^1^2] :2it}-AS- ol^o];^] ^-^Lfc^ :tx>(12)l- 5L%>*|-o^ 

^V7] il^VAlBn ^^7l(WSCl,WSC2)2^ #^ ^^f(fl,f2)^ ^^-7) Mll-Eflo]Ei 

(Cirl,Cir2)2l «i ^7Kal,a2)o]l 

^J-7l ^l3-7l(fSCl,WSC2)2l ^;<Kdl,d2)^ ^1-71 ^^^%l=2}:(Isol,Iso2)2l # 

^■^f(hl.h2)^l 

^1-7] ^J-^-t^Klsol,Iso2)2l 'a-^Kgl,g2)^ ^ z| 



32-24 



1020000058296 ^^ <J^^>: 2003/10/28 

^^^l^sfl'^lt-i(Cirl.Cir2)^1 ^^Hcl.c2)^ ^^-7] ^^/'^^'^ t^^^ 

oi^c]-xl-o]] o^:g£lc>] oj:vy.^v rf^/^cf-^ 4^2]-^ ^KV^j-^J ^Qsi* 

^J- ^-tcflo]tKCirl,Ci2)^ ^v]/#^ '5i-;^]-(bl,b2)~- ^:L>t> i^>(12)Sl oi/t- 

^oi-^l ^i^-^ 1^^7l(WSCl, WSC2)5] ^/#^ ^;^Kel,e2)<Hl ^^-^^ ^oHV^H^ 

1- -^--^1^1 #^s-l->r ^ir ""o^'iH^ W^-7l(SB0Al,SB0A2)7]- ^^^^ ^^^-P-S. ^^d'^^:^} 

I^J^*o^ 10] 

9^1 ^^^i, ^J-7l Ml-tcl]olEUCirl, Cir2) #^e-;<Kcl, c2)oll ^J-7l *KV^J- 
Aj^:-!- zi-zv ^s.^].^ 2S-'^^-7l(U0Al.U0A2)7]- ^l^i^-i: ^-^^5. ^?}^^^V-1- 

111 

z]-2| fs}^o^ 'i]S](dl,d2), #S](fl,f2), ^--t ^/#^ ^^Hel,e2)-1- n-7l\^ ^}^^ 

l'%^7l(WSCl,WSC2)^, 

47V ojc^(gi g2), #1^ ^;^}-(hl.h2)-i- 7l-?i ^f-7l]e^ ^j-'e,Hl:^(Isol,Iso2)3i]-. 

z]-zi- b-fL-l-o^ <?JS](al,a2), #e](cl,c2), SJ/#^ ^7>(bl.b2)-l- 7>^1 ^-7fl^l ^i^efl 
olKi(CirlXir2)2]-, 

^}^^. ^oHV*l-%> ^^J-'is <^4^-si-oc| ^i^He ^^^5:1- a. 
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^^■7] jr}x>^EH ^tJ-7](WSCl,WSC2)^1 ^^Hcll,d2)fe ^>7l -3- 

(Ciri.Cir2)^1 #^ ^^l-(cl,c2)ofl ^^£]Ji. 

^J-7l ii>^^VA]e.i lth7l(WSCl,WSC2)^l ^--^ '5t^Kfl.f2)-^- ^1-71 -3-^^l:^(Isol,Iso2)s] 

^o^7l ^a-^^^^(Isol,Iso2)^1 #^ t>^]-(hl,h2)^ <^^^^i^ ^^o^ oj?^ 

^;^]-oll <y\--^}i]o] Aj-7] oj:«j-6^ c]--/c^r:|-^ 4^tV^S ^^^^ *>W^H1= ^^l" 

^o^-7l ^th7l(WSCl, WSC2)^ ^-f <y/#^ ^i-:^l-(el,e2)<=>n ?-]-^]- 4HV*l-«^ ^-^ 

^- ^^I'^n ^^^f-b 'y^^Jj-^t ^j-^^7l(SB0Al,SB0A2)7> ^^M^-g- ^^^S. ^^d^^^} 

1%1¥*J- 121 

^^¥*c]- 11^] Sl^^i. ^1-7] ^ll-eflolEKCirl. Cir2) ^^tt^Xal, a2)<:>11 ^7] ^^}/-^^ 
AA f^^^Kr ^^^^7l(U0Al,U0A2)7} *|-^ 
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^l^^V 9 ll-^l Si^^i, ^^7] ^^^^7l(SB0Al,SB0A2)^ aV^xfl 

[-^-7-^^ 14) 

10 12«11 ^^7l ^WoH^ ^^f^47](U0Al,U0A2)^ ^j-^^ 
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